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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 8-10, 13-18, 21-33, 36-42, and 45-49 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Thorsteinson et al. 

Thorsteinson et al. (US 5,187,140) discloses a catalyst composition useful in the 
epoxidation of ethylene to ethylene oxide. The catalyst composition comprises a 
support and silver as the active metal (column 6, lines 24-30). The catalyst contains a 
high concentration of silver in the range of from about 25-45 percent by weight (column 
6, lines 51-58). The silver is supported on a carrier having a BET surface area in the 
range of from about 0.7 m 2 /g to about 10 m 2 /g (column 7, lines 55-60). Preferred 
carriers include alpha alumina (column 8, lines 5-20). 

Thorsteinson et al. does not specifically disclose that the carrier has a sodium 
solubilization rate of no greater than 5ppmw/5 minutes. However, Thorsteinson et al. 
teaches a carrier "AJ" which is an alpha alumina carrier which is washed according to 
the following procedure: 30 minutes in boiling water, 6 times washed at 25 degrees C, 
each times 1000 cc carrier is washed with 1200 cc water, and dried at 300 degrees C 
(column 46, lines 5-1 1 ). The carrier has 51 ppm of leachable sodium impurities (column 
46, lines 14-20). The carrier is impregnated with silver and a cesium sulfate solution to 
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obtain a catalyst (columns 55-56). Given the low concentration of leachable sodium, it is 
considered that the treatment will inherently result in the solubilization rate that is 
instantly claimed. When the examiner has reason to believe that the functional language 
asserted to be critical for establishing novelty in claimed subject matter may in fact be 
an inherent characteristic of the prior art, the burden of proof is shifted to Applicants to 
prove that the subject matter shown in the prior art does not possess the characteristics 
relied upon. In re Fitzgerald et ai 205 USPQ 594. 

The difference between the reference and the instant claims is that the reference 
does not specifically disclose the combination of carrier AJ with one or more promoters 
selected from phophorus, boron, fluorine, lithium, sodium, rubidium, Group IIA through 
Group VIII metals, and rare earth metals, as required by the instant claims. 

However, Thorsteinson et al. does disclose that the catalyst contains at least one 
or more promoters in an amount sufficient to enhance the efficiency and/or activity of 
the catalyst (column 11, lines 25-30). Preferred promoters include halides, e.g. fluorides 
and chlorides, and the oxyanions of the elements other than oxygen having an atomic 
number of 5-83 of groups 3b-7b and 3a-7a of the Periodic Table (column 1 1 , lines 32- 
38). Preferred promoters include oxyanions of nitrogen, sulfur, manganese, tantalum, 
molybdenum, tungsten, and rhenium (column 11, lines 38-40). The catalyst contains 
alkali metal and/or alkaline earth metals as the cationic promoter (column 1 1 , lines 49- 
50). Suitable examples include lithium, sodium, potassium, rubidium, cesium, beryllium, 
magnesium, calcium, strontium and barium (column 11, lines 50-55). The concentration 
of promoters may vary from 0.0005-1 weight percent and preferably lies in the range of 
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10-4000ppm (column 12, lines 12-35). The reference further teaches that the alkali 
metal cations are preferably used in combination with cesium (column 11, lines 55-60). 

Thus, the reference discloses that the cesium sulfate exemplified in combination 
with the carrier AJ to be functionally equivalent to the promoters and combinations 
required by the instant claims. It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have substituted the cerium sulfate 
supported on carrier AJ with any of the other, functionally equivalent promoters taught 
by the reference, with a reasonable expectation of success. 
3. Claims 6-7, 19-20, 34-35, and 43-44 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Thorsteinson et al. as applied to claims 1-5, 8-10, 13-18, 21- 
33, 36-42, and 45-49 above, and further in view of Matusz et al. 

The teachings of Thorsteinson et al. are applied as above for claims 1-5, 8-10, 
13-18, 21-33, 36-42, and 45-49. 

The reference differs from the instant claims in that Thorsteinson et al. does not 
teach the use of rare earth or group VIII metals as promoters. 

Matusz (US 5,739,075) discloses silver a catalyst useful for the production of 
ethylene oxide from ethylene. The catalyst comprises silver and promoter metals, 
including a rare earth metal, a metal selected from the group of alkaline earth metals, 
group VIII metals, and mixtures thereof, rhenium and/or sulfur, molybdenum, tungsten, 
chromium, phosphorus, boron, and mixtures thereof (column 2, lines 13-28). The 
catalyst is supported on alpha-alumina (column 4, lines 30-36). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the invention of Thorsteinson et al. to include the 
additional promoters taught by Matusz. The group of metals taught by Matusz includes 
promoters taught by Thorsteinson et al. which suggests that they are functionally 
equivalent. Because of the art recognized functional equivalence of the promoters 
taught by Thorsteinson et al. to the promoters taught by Matusz in the production of 
ethylene oxide from ethylene, it would have been obvious to one of ordinary skill 
to have substituted one known component for the other in the catalyst taught by 
Thorsteinson et al. 

4. Claims 1-6, 9-19, 22-34, 37-43, and 46-49 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Finch et al. in view of Notermann et al. 

Finch et al. (US 2,424,083) discloses a silver catalyst useful for the direct 
catalytic oxidation of olefins to olefin oxides. The catalyst comprises silver on a support 
which is preferably alumina (column 3, lines 35-40). The catalyst may further comprise 
promoters including gold, copper, platinum, nickel, iron, alkali metals, and alkaline earth 
metals (column 4, lines 30-45). The metals are deposited by impregnation in a solution 
comprising a suitable silver salt, an alkali metal hydroxide, such as NaOH, ammonium 
hydroxide, and a reducing agent (column 5, lines 1-10). The alkali metal hydroxide is a 
basic compound which is considered to lower the hydrogen ion activity of the 
impregnating solution. 

The amount of silver deposited is 0.5-2 g per 100 cm 3 of catalyst (column 3, 
lines 15-20). The amount of promoter deposited may be prepared by adding the desired 
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or optimum quantity, i.e. up to 8% of the amount of silver deposited (column 4, lines 45- 
50). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to choose the instantly claimed ranges through process 
optimization, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. See In re Boesch, 205 USPQ 215. 

Finch et al. does not disclose that the support is treated such that the sodium 
solubilization rate is no greater than 5 ppmw per 5 minutes. 

Notermann et al. (US 4,994,587) discloses a catalytic system for epoxidation of 
alkenes. The catalyst comprises silver on a solid support (column 1 1 , lines 55-60). The 
support has less than about 50 and most frequently less than about 20ppm of leachable 
sodium (column 1 1 , lines 60-63). A preferred support material is alpha alumina (column 
13, lines 1-2). 

Notermann et al. teaches that improved results are obtained by using a support 
wherein the support contains low levels of leachable sodium (column 13, lines 28-35). 
Notermann et al. teaches that the presence of leachable sodium exhibits deactivating 
and effective life-shortening effects on the catalytic system (column 11, lines 18-25). 
The low sodium support can be prepared by any methods suitable for removing sodium 
from a solid (column 13, lines 40-45). Typically the techniques involve extraction and/or 
volatilization of the sodium present (column 13, lines 50-68). Prepared supports have 
BET surface areas of 1.56 m 2 /g (column 23, Example 1). 
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Notermann et al. does not specifically disclose that the sodium solubilization rate 
of the carrier is no greater than 5 ppmw/5 minutes. However, it is considered that 
because Notermann et al. teaches removing leachable sodium from the carrier material, 
the resulting material will have the solubilization rate instantly claimed. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to substitute the carrier taught by Finch et al. with the carrier taught 
by Notermann et al. One of ordinary skill would have been motivated to do so in light of 
the suggestion of Notermann et al. that the use the low sodium alumina carrier will 
obtain a catalyst with improved properties and avoid the deleterious effects of leachable 
sodium. Since both catalysts can be used to convert ethylene to ethylene oxide, one 
would have reasonable expectation of success from the combination. 

5. Claims 7-8, 20-21, 35-36, and 44-45 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Finch et al. in view of Notermann et al. as applied to claims 1- 

6, 9-19, 22-34, 37-43, and 46-49 above, and further in view of Matusz. 

The modified disclosure of Finch et al. is applied as above for claims 1-6, 9-19, 
22-34, 37-43, and 46-49. 

The reference differs from the instant claims in that the modified disclosure of 
Finch et al. further does not teach the use of rare earth or rhenium metals as promoters. 

Matusz (US 5,739,075) discloses silver a catalyst useful for the production of 
ethylene oxide from ethylene. The catalyst comprises silver and promoter metals, 
including a rare earth metal, a metal selected from the group of alkaline earth metals, 
group VIII metals, and mixtures thereof, rhenium and/or sulfur, molybdenum, tungsten, 
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chromium, phosphorus, boron, and mixtures thereof (column 2, lines 13-28). The 
catalyst is supported on alpha-alumina (column 4, lines 30-36). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the invention of Finch et al. to include the 
additional promoters taught by Matusz. The group of metals taught by Matusz includes 
promoters taught by Finch et al. which suggests that they are functionally equivalent. 
Because of the art recognized functional equivalence of the promoters taught by Finch 
et al. to the promoters taught by Matusz in the production of ethylene oxide from 
ethylene, it would have been obvious to one of ordinary skill to have substituted one 
known component for the other in the catalyst taught by Finch et al. 



Response to Arguments 

6. Applicant's amendments, filed May 1 3, 2004, specifically the deletion of the 
species "sulfur," is sufficient to overcome the rejection of claims 1 , 4, 9-10, 13, 17, 22- 
28, 32, 37, 41, and 46-49 under 35 USC 102(b) over the Thorsteinson et al. reference. 

7. Applicant's arguments with respect to the various rejections under 35 USC 
103(a) have been considered but are not persuasive. 

With respect to the rejection under 35 USC 103(a) over the Thorsteinson 
reference, applicant argues the examiner has not considered the feature of selecting a 
carrier which has a sodium solubilization rate of no greater than 5ppmw/5 minutes as 
required by the claimed invention. Applicant further argues that when considering 
Thorsteinson et al. as a whole, it is apparent that Thorsteinson does not give the skilled 
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person any motivation to select the washed carrier AJ from the large number of carriers 
taught by the reference. 

These arguments have been considered but are not persuasive. A reference may 
be relied upon for all that it would have reasonably suggested to one having ordinary 
skill in the art. Disclosed examples and preferred embodiments do not constitute a 
teaching away from a broader disclosure or non-preferred embodiments. In re Susi, 440 
F.2d 442, 169 USPQ 423 (CCPA 1971 ). The fact that carrier AJ is taught by the 
reference as a suitable carrier would give one of ordinary skill motivation to use it, 
thereby meeting the required selection. The examiner maintains that the property relied 
upon by applicant is in fact an inherent characteristic of carrier AJ. The reference details 
a specific washing sequence that lowers the amount of leachable sodium in carrier AJ. 
The examiner notes that sodium is removed by a similar washing procedure in the 
instant specification. Therefore, the examiner would submit that there is a reasonable 
basis for the assertion that the claimed property would in fact be inherent. The burden 
shifts to applicant to establish that this characteristic would not be inherent. Applicant 
has not met this burden. 

With respect to the specific promoters claimed, it is the position of the examiner 
that because the reference details numerous promoters which would be functionally 
equivalent to the specific promoter exemplified, that it would have been obvious to 
substitute known functionally equivalent promoters, in combination with the carrier AJ, 
to arrive at the invention claimed, with a reasonable expectation of success. Applicant 
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has failed to rebut the prima facie case of obviousness set forth by the examiner, i.e. 
failed to demonstrate that the promoters would not be functionally equivalent. 

Next, applicant argues that Matusz fails to remedy the deficiency of Thorsteinson 
et al., i.e. fails to disclose the claimed solubilization rate. However, as discussed above, 
it is considered that Thorsteinson et al. would meet the claimed rate. Matusz is relied 
upon only to teach additional promoters. 

With respect to the rejection under 35 USC 103(a) over Finch et al. in view of 
Notermann et al., Applicant first argues that the Examiner has not provided sufficient 
reasoning to support the conclusion that the claimed sodium solubilization rate flows 
from the teaching of Notermann et al. However, the examiner disagrees. Notermann 
teaches that leachable impurities that are present in the carrier should be removed. The 
reference details that sodium may be removed by an extraction and/or volatization 
procedure, as is recited in the instant claims. Therefore, it is considered that, given the 
low level of leachable sodium in the carrier and the treatment described by the 
reference, the carrier would inherently possess a sodium solubilization rate as recited in 
the instant claims. The examiner submits that the evidence described above is sufficient 
to shift the burden to the applicant to establish that the characteristic is not inherent. 
Applicant has not met this burden. 

Applicant further argues that the combination of references teaches away from 
the claimed invention. Applicant points to column 1 1 of the Notermann et al. reference 
as evidence that the low levels of leachable sodium applies only to cases where C0 2 is 
present in the system. Applicant further argues that because Finch does not teach or 
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suggest that C0 2 is present in the system, there is no motivation to combine the 
teachings of the references. 

These arguments have been considered but are not persuasive. The examiner 
notes that the description in column 1 1 refers to the prior art and common problems 
encountered. With reference to column 1 , it appears from equations (1) and (2) that C0 2 
is an undesired by-product of the epoxidation reaction. Therefore, although Finch does 
not discuss the presence of CO2 in the reference, one of ordinary skill would recognize 
that it would necessarily be there. In fact Notermann et al. teaches that the effluent from 
epoxidation reactions will always contain C0 2 . Refer to column 11 of '587. Therefore, 
the catalyst will always be used in the presence of carbon dioxide. Notermann et al. also 
recognizes that sodium may be a promoter for the reaction - in fact, the reference 
teaches in those cases it is important to use the low sodium support. Refer to column 
1 1 , lines 24-35 in particular. Therefore, it is the position of the examiner that it would 
have been obvious to one haying ordinary skill to combine the teachings of the 
reference to overcome the problems of the prior art (recognized by Notermann et al.) to 
arrive at the claimed invention. 

Applicant arguments on page 17 are noted by the examiner. However, it is noted 
that Notermann is not so limited as to deal only with situations where C0 2 is in the 
feedstream. Note the teaching at column 12, line 10 - "a catalytic system which 
includes a stable catalyst even when used with recycled effluent streams containing 
carbon dioxide." Therefore, it is the position of the examiner that the reference teaches 
a support which leads to a stable catalyst, and is not limited to solely those cases where 
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carbon dioxide is recycled. In fact, the background section of Notermann et al. deals 
with many problems associated with the use of conventional supports. The support 
proposed by Notermann et al. is offered as a solution to a number of problems 
encountered with conventional support materials, such as those taught by Finch et al. 
Again, the fact that both references deal with the same process of use, using a similar 
catalyst, would give one motivation to substitute the low sodium carrier taught by 
Notermann et al. for the conventional carrier taught by Finch et al. 

Finally, applicant argues that Matusz fails to remedy the deficiency of Finch et al. 
and Notermann et al., i.e. the reference fails to disclose the claimed solubilization rate. 
However, as discussed above, it is considered that Finch et al. and Notermann et al. 
would meet the claimed rate. Matusz is relied upon only to teach additional promoters. 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina lldebrando whose telephone number is (571) 
272-1 176. The examiner can normally be reached on Monday-Friday, 7:30-5, with 
Alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Dunn can be reached on (571) 272-1171. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Christina lldebrando 
Patent Examiner 
Art Unit 1725 
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July 3, 2004 




